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SPECIFICATION 

1. Title of the Invention: DOUBLE-SIDE IMAGE -FORMAT ION 

APPARATUS 

2 . Claims 

(1) A double-side image-formation apparatus including 
upper and lower casing components which are divided from 
each other with respect to a paper-conveying path extending 
from a paper feeder to a catch tray, the upper casing 
component being attached to the lower casing component in an 
openable and closable manner; reversing conveying means for 
reversing paper having an image formed thereon; refeeding- 
paper conveying means for conveying the reversed paper to be 
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held by an intermediate tray ; and a paper-ref eeding unit for 
refeeding the held paper into an image-formation unit, 
wherein the double-side image-formation apparatus 
comprises a first frame including a lower conveying element 
of the reversing conveying means and an upper conveying 
element of the ref eeding-paper conveying means, the first 
frame being disposed in the lower casing component in a 
vertically pivotable manner around a section near a path- 
inverting portion of the reversing conveying means; a second 
frame including a lower conveying element of the refeeding- 
paper conveying means, the second frame being disposed on 
the lower casing component in a vertically movable manner 
via a quadruple link mechanism such that the second frame is 
capable of switching the upper and lower conveying elements 
of each of the conveying means between conveying positions 
and non-conveying positions; and position-maintaining means 
for maintaining the conveying elements in the conveying 
positions, the position-maintaining means capable of being 
switched so as to unlock a maintaining state. 

(2) The double-side image-formation apparatus according 
to Claim 1, wherein the position-maintaining means includes 
a protrusion and a depression respectively provided in a 
free end portion of the first frame and a portion of the 
second frame corresponding to the free end portion of the 
first frame, wherein the second frame and the lower casing 
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component are pivotally linked with each other via a set of 
link members so as to define the quadruple link mechanism, 
and wherein, when the protrusion and the depression are to 
be engaged with each other so that the position-maintaining 
means is set in a position-maintaining state, a pivotal axis 
of each link member with respect to the second frame 
slightly passes over a corresponding dead point . 
3. Detailed Description of the Invention 
[ Technical - Field] 

The present invention relates to double-side image- 
formation apparatuses, such as double-side copying 
apparatuses, that are capable of forming images on both 
front and back sides of paper. 
[ Background Art] 

In an example of a copying apparatus that can perform a 
double-side copying operation, an apparatus casing is 
provided such that the apparatus casing is divided into 
upper and lower casing components with respect to a paper- 
conveying path extending from a paper feeder, such as a 
paper-feeding cassette or a manual paper-feeder, to a catch 
tray. Specifically, the upper casing component is attached 
to the lower casing component in an openable and closable 
manner. Furthermore, the copying apparatus is provided with 
reversing conveying means for reversing (flipping over) each 
sheet of paper having an image formed thereon; refeeding- 
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paper conveying means for conveying the reversed paper to be 
held by an intermediate tray; and a paper-ref eeding unit for 
refeeding the held paper into an image-formation unit. 

According to this structure, each sheet of paper having 
an image copied on one side thereof is discharged onto the 
intermediate tray in a face-up state (a state where the 
copied side is faced upward) - The paper is subsequently re- 
fed into a transferring unit so that an image is copied on 
the reverse side of the paper. Finally, the paper with 
double-copied sides is ejected onto the catch tray. 

According to such a double-side copying apparatus, 
since the paper-conveying path extending from the paper 
feeder to the catch tray is simple-structured, the rate of 
occurrence of paper jams in this path is extremely low. In 
contrast, since a conveying path of the reversing conveying 
means and the refeeding-paper conveying means that leads to 
the paper-ref eeding unit is complicated, most paper jams 
occur in the conveying path of these conveying means. 

Conventionally, as shown in Fig. 4, an upper casing 
component 53a disposed above a paper-conveying path b 
extending from a paper feeder 51 to a catch tray 52 is 
provided with reversing conveying means 54 for reversing 
(flipping over) each sheet of paper having an image copied 
on one side thereof. On the other hand, a lower casing 
component 53b is provided with refeeding-paper conveying 



- 5 - 



means 56 for conveying the reversed paper to be held by a 
paper-ref eeding unit 55 provided in the lower casing 
component 53b. If a paper jam occurs in the reversing 
conveying means 54, the upper casing component 53a may be 
opened so that the paper stuck in the narrow conveying path 
can be pulled out. On the other hand, if a paper jam occurs 
in the ref eeding-paper conveying means 56, upper and lower 
conveying elements 56a, 56b may be opened so that the paper 
jam can be cleared. 

[ Problems to be Solved by the Invention] 

However, since the sections with a high rate of 
occurrence of paper jams are at different locations, both 
the reversing conveying means 54 and the ref eeding-paper 
conveying means 56 must be checked for paper jams regardless 
of whether a paper jam is present at the reversing conveying 
means 54 or the ref eeding-paper conveying means 56. This 
means that the conveying means 54 and the conveying means 5 6 
disposed at different positions must both be opened. 
Especially in a case where a small-size paper is jammed in 
the path extending from the conveying means 54 to the 
conveying means 56, it may be difficult to clear the paper 
jam even if both conveying means 54 and 56 are opened. 
Accordingly, in view of this problem, the conventional 
structure is subject to further improvement. 

It is therefore an object of the present invention to 
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provide a double-side image-formation apparatus in which a 
highly rational improvement is made so that the above- 
mentioned problem can be solved. 

[ Means for Solving the Problems] 

In order to achieve the above-mentioned object, the 
present invention provides a double-side image-formation 
apparatus that includes a first frame including a lower 
conveying element of reversing conveying means and an upper 
conveying element of ref eeding-paper conveying means, the 
first frame being disposed in a lower casing component in a 
vertically pivotable manner around a section near a path- 
inverting portion of the reversing conveying means; a second 
frame including a lower conveying element of the refeeding- 
paper conveying means, the second frame being disposed on 
the lower casing component in a vertically movable manner 
via a quadruple link mechanism such that the second frame is 
capable of switching the upper and lower conveying elements 
of each of the conveying means between conveying positions 
and non-conveying positions; and position-maintaining means 
for maintaining the conveying elements in the conveying 
positions, the position-maintaining means capable of being 
switched so as to unlock a maintaining state, 

[ Advantages] 

According to the structure described above, when the 
position-maintaining means is switched so as to unlock the 
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maintaining state, the upper and lower conveying elements of 
each of the conveying means are switched to the non- 
conveying positions. Thus, a large triangular space beneath 
the path-inverting portion is formed between the first frame 
and the second frame, and moreover, a large triangular space 
is also formed above a free end portion of the first frame. 

Alternatively, by lifting the free end portion of the 
first frame, a large rectangular space may be formed between 
the first frame and the second frame . 
[ Embodiment] 

An embodiment according to the present invention will 
now be described with reference to the drawings. 

Fig. 1 illustrates a double-side copying apparatus, 
which is an example of a double-side image-formation 
apparatus. The double-side copying apparatus is provided 
with an apparatus casing 3, which includes an original- 
manuscript setting base 1 and an original-manuscript holder 
2 and also contains a photoreceptor 4 bridged laterally 
across the apparatus casing 3. Around the photoreceptor 4 
are disposed an electrification unit 5, two developing units 
6 storing developing solutions of different colors, a 
transferring unit . 7, a paper-separating unit 8, and a 
cleaning unit 9. Furthermore, an upper space of the 
apparatus casing 3 is provided with an optically movable 
exposure unit 10. Moreover, the double-side copying 
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apparatus is further provided with a paper-feeding conveyor 
unit 12 for conveying each sheet of paper a stored in one of 
upper and lower cassette paper-feeders 11 to the 
transferring unit 7; a paper-ejecting conveyor unit 14 for 
conveying each separated sheet of paper a having an image 
transferred thereto towards a fixing unit 13; and a pair of 
paper-ejecting rollers 16 for ejecting each sheet of paper a 
having an image fixed thereon towards a catch tray 15. 

The apparatus casing 3 is divided into upper and lower 
casing components with respect to a paper-conveying path b 
extending from the upper paper-feeding cassette 11 to the 
catch tray 15. Specif ically, one of the casing components, 
that is, an upper casing component 3a, is attached to the 
other casing component, i.e. a lower casing component 3b, in 
an openable and closable manner with respect to an axis P. 
A lower portion of the lower casing component 3b is provided 
with a paper-ref eeding unit 17; reversing conveying means 18 
for reversing (flipping over) each sheet of paper a having 
an image copied on one side thereof; and ref eeding-paper 
conveying means 19 for conveying the reversed paper a to the 
paper-ref eeding unit 17 so that the paper a is held by the 
paper-ref eeding unit 17. The ref eeding-paper conveying 
means 19 is disposed in the lower casing component 3b at a 
position higher than the paper-ref eeding unit 17. Each 
sheet of reversed paper a held by the paper-ref eeding unit 
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17 is re-fed into the paper-feeding conveyor unit 13 via a 
conveying unit 20. By switching the conveying path using a 
first path-switching mechanism 21, each sheet of paper a 
having an image copied on one side thereof can selectively 
be ejected onto the catch tray 15 or be discharged towards 
the paper-ref eeding unit 17 so as to be re-fed into the 
transferring unit . 

Referring to Fig. 2, the paper-ref eeding unit 17 
includes an intermediate tray 22 (having an inclined tray 
component 22a and a horizontal tray component 22b which 
continues from the inclined tray component 22a and serves 
also as a bottom plate of the lower casing component 3b) 
which temporarily holds the paper a having an image copied 
on one side thereof. The paper-ref eeding unit 17 further 
includes a positional restricting member 23 disposed at a 
downstream side of the intermediate tray 22 with respect to 
a ref eeding direction. The positional restricting member 23 
restricts the movement of the leading end of the held paper 
a so as to align the leading end of the paper a, and 
moreover, is capable of releasing the restriction at a 
predetermined timing. The paper-ref eeding unit 17 further 
includes a width-alignment .mechanism 24 for aligning the 
width of the paper a whose leading end is restricted from 
moving. The paper-ref eeding unit 17 is further provided 
with double-feeding prevention means 25 (including an upper 
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feeding roller 25a and a lower double-feeding prevention 
roller 25b) disposed at the downstream side of the 
positional restricting member 23; and a refeeding roller 2 6 
for conveying each sheet of paper a held by the intermediate 
tray 22 towards the double-feeding prevention means 25. 

The structure of the reversing conveying means 18 will 
now be described in detail. The reversing conveying means 
18 includes a first frame 27 having substantially half the 
length of the intermediate tray 22 and being disposed in a 
vertically pivot-able manner around a shaft 28 provided below 
the pair of paper-ejecting rollers 16. A pivoting base 
portion of the first frame 27, a free end portion of the 
first frame 27, and an intermediate portion of the first 
frame 27 with respect to the longitudinal direction thereof 
each have a roller 29 attached thereto. A plurality of 
endless belts 30 is wound around these rollers 29 and is 
arranged in rows with respect to the width direction of the 
first frame 27. Furthermore, the first frame 27 is provided 
with rib members c each of which is slightly projected 
upward through a space between the adjacent endless belts 30. 

A roller 31 is disposed above the roller 29 proximate 
the pivoting base portion in a manner such that the roller 
31 can be switched to come into and out of contact with the 
endless belts 30 at a predetermined timing. Moreover, a 
paper-receiving unit 32 formed of a rod-like material is 
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disposed adjacent to the double-feeding prevention means 25 
in a vertically pivotable manner. Specifically, a free end 
portion of the paper-receiving unit 32 is supported by a 
supporting member 33 which is attached to the free end 
portion of the first frame 27. 

By switching the first path-switching mechanism 21 to a 
state shown with an imaginary line in Fig, 2 and switching a 
second path-switching mechanism 34 to a state shown with a 
solid line, each sheet of paper a is pushed into a space 
between the roller 31 and a first conveying end portion of 
the endless belts 30 constantly rotating in the refeeding 
direction (that is, in the counterclockwise direction in the 
drawing). Thus, the paper a is drawn towards the rib 
members c so as to be introduced into a reversing path. In 
a case where the paper a is large lengthwise, the leading 
end portion of the paper a is supported by the paper- 
receiving unit 32. 

When the roller 31 is switched so as to come into ' 
contact with the endless belts 30 at the predetermined 
timing, the paper a introduced in the reversing path, is 
nipped between the roller 31 and the endless belts 30 
rotating in the refeeding direction. Thus, the paper a 
having an image copied on one side thereof is conveyed in a 
reversing manner, whereby the paper a is reversed (flipped) 
and is fed into the ref eeding-paper conveying means 19. 
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In other words, the roller 31 and an upper conveying 
side of the endless belts 30 respectively define upper and 
lower conveying elements 18a and 18b, such that these 
conveying elements 18a and 18b .constitute the reversing 
conveying means 18 for reversing the paper a having an image 
copied on one side thereof. 

On the other hand, the ref eeding-paper conveying means 
19 has the following structure. 

In detail, a set of brackets 35 is disposed below the 
first frame 27 in the lower casing component 3b and is 
arranged in the refeeding direction. The set of brackets 35 
pivotally supports a set of link members 36, respectively. 
The set of link members 36 is pivotally connected to a 
second frame 37. Accordingly, the second frame 37, the set 
of link members 36, and the lower casing component 3b 
constitute a quadruple link mechanism 38 that allows the 
second frame 37 to move parallel in the vertical direction. 
The second frame 37 is provided with rollers 39 that are 
respectively opposed to the corresponding rollers 29. The 
rollers 39 come into contact with the endless belts 30 when 
a pivotal axis P x of each link member 36 with respect to the 
second frame 37 slightly passes over a corresponding dead 
point P 2 in response to lifting of the second frame 37. 
Moreover, position-maintaining means 40 is provided for 
maintaining the second frame 37 in the lifted position. 
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Furthermore, the second frame 37 is further provided with 
path-switching claws 41 each disposed between the adjacent 
rollers 39. 

The position-maintaining means 40 includes a protrusion 
d and a depression e respectively provided in the free end 
portion of the first frame 27 and a portion of the second 
frame 37 corresponding to the free end portion of the first 
frame 27. The protrusion d and the depression e are engaged 
with each other in a state where each pivotal axis P 1 is 
slightly over the corresponding dead point P 2 , such that the 
second frame 37 is maintained at its lifted position. In 
other words, the protrusion d and the depression e maintain 
the contact state between the rollers 39 and the endless 
belts 30. In this maintained state, a lower conveying side 
of the endless belts 30 and the rollers 39 respectively 
define upper and lower conveying elements 19a and 19b, such 
that these conveying elements 19a and 19b constitute the 
ref eeding-paper conveying means 19 whose first conveying end 
continuously connects with a path-inverting portion 18c of 
the reversing conveying means 18. 

When the reversed paper a from the reversing conveying 
means 18 is received by the ref eeding-paper conveying means 
19, the paper a is discharged onto the intermediate tray 22 
from a second conveying end of the ref eeding-paper conveying 
means 19 if the paper a is short in length, whereas the 
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paper a is discharged onto the intermediate tray 22 via a 
predetermined one of the path-switching claws 41 projected 
in the conveying path if the paper a is large lengthwise. 
Subsequently, the paper a is re-fed into the transferring 
unit 7, whereby a double-side copying operation can be 
performed. 

Alternatively, if the second path-switching mechanism 
34 is switched- to a state shown with an imaginary line in 
Fig. 2, the paper a having an image copied on one side 
thereof is discharged onto the intermediate tray 22 without 
passing through the reversing conveying means 18. 
Subsequently, the paper a is re-fed into the transferring 
unit 7, whereby a composite copying operation can be 
performed. 

In the above-mentioned structure, if the paper a to be 
discharged onto the intermediate tray 22 jams before 
reaching the intermediate tray 22, the position-maintaining 
means 40 is switched so as to unlock the maintaining state, 
whereby the second frame 37 is lowered as shown in Fig. 3. 

In response to the lowering of the second frame 37, the 
first frame 27 of the reversing conveying means 18 pivots 
downward around the shaft 28, and similarly, the paper- 
receiving unit 32 also pivots downward. Consequently, this 
forms a large triangular space above the first frame 27 and 
the paper-receiving unit 32. On the other hand, below the 
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first frame 27 is also formed a large triangular space 
extending below the path-inverting portion 18c. 
Alternatively, by lifting the free end portion of the first 
frame 27, a rectangular space may be formed below the first, 
frame 27. 

Accordingly, a paper jam occurring in a conveying 
section of the reversing conveying means 18 or a paper jam 
occurring in a conveying section of the ref eeding-paper 
conveying means 19 can be readily cleared. Specifically, 
due to the ability to form a large space below the path- 
inverting portion 18c of the first frame 27, a paper jam 
occurring in a conveying section between the reversing 
conveying means 18 and the ref eeding-paper conveying means 
19 can be cleared, or a paper jam occurring between a moving 
conveying section of the reversing conveying means 18 and 
the conveying section of the ref eeding-paper conveying means 
19 can be readily cleared via the large spaces. 

In other words, if the paper a to be discharged onto 
the intermediate tray 22 jams at multiple conveying sections 
(four sections mentioned above) before reaching the 
intermediate tray 22, such paper jams, can be cleared readily 
in one area near the paper-ref eeding unit 17. 

Although the above embodiment describes an example of a 
type of a xerographic copying apparatus that can perform a 
composite copying operation in addition to a double-side 
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copying operation, the above embodiment may also apply to a 
type of a xerographic copying apparatus that is not provided 
with a composite copying function. Furthermore, the scope 
of the present invention may include various types of image- 
formation apparatuses. 

[ Industrial Applicability] 

Accordingly, in the double-side image-formation 
apparatus according to the present invention, the reversing 
conveying means and the ref eeding-paper conveying means are 
both provided in the lower casing component. Moreover, the 
double-side image-formation apparatus according to the 
present invention is characterized in that spaces can be 
formed above the first frame included in the reversing 
conveying means and between the first frame and the second 
frame included in the ref eeding-paper conveying means, such 
that these spaces allow the reversing conveying means and 
the ref eeding-paper conveying means to be switched to non- 
conveying positions. Due to the formation of such spaces, 
even when a paper jam occurs in any of the conveying 
sections of the reversing conveying means and the refeeding- 
paper conveying means, or even when a paper jam occurs in 
the path-inverting portion between the reversing conveying 
means and the ref eeding-paper conveying means, the paper jam 
can be readily cleared in one area. 

As an alternative structure, the second frame may be 
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pivotally attached to a section near the path-inverting 
portion so that a paper jam occurring in the ref eecling-paper 
conveying means can be readily cleared. However, in such a 
structure, the space in the path-inverting portion between 
the first and second frames is narrow, and due to this 
reason, the clearing process of a paper jam occurring in the 
path-inverting portion becomes difficult. 

On the other hand, according to the structure of the 
present invention, the second frame is disposed in a 
vertically movable manner via the quadruple link mechanism 
so that a large space beneath the path-inverting portion can 
be formed between the first frame and the second frame. 
This allows for an easy clearing process of a paper jam 
occurring in the path-inverting portion. Accordingly, with 
a simple improvement in the overall structure, the clearing 
process of paper jams can be readily performed in one area, 
whereby a non-conventional user-friendly image formation 
apparatus is achieved. 

4. Brief Description of the Drawings 

Fig. 1 is a schematic vertical sectional view of a 
double-side copying apparatus, which is an example of a 
double-side image-formation apparatus; Fig. 2 illustrates 
reversing conveying means and ref eeding-paper conveying 
means; Fig. 3 illustrates a state where conveying elements 
of the reversing conveying means and conveying elements of 
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the ref eeding-paper conveying means are switched to non- 
conveying positions; and Fig. 4 is a schematic vertical 
sectional view of a conventional double-side copying 
apparatus . 

3a: upper casing component 

3b: lower casing component 

11: paper feeders 

15: catch tray 

17: paper-ref eeding unit 

18: reversing conveying means 

18a,. 18b: conveying elements of reversing conveying 

means 

18c: path-inverting portion 
19: ref eeding-paper conveying means 
19a, 19b: conveying elements of ref eeding-paper 
conveying means 



22: 


intermediate tray 


27: 


first frame 


36: 


link member 


37: 


second frame 


38: 


quadruple link mechanism 


40: 


position-maintaining means 


Pi = 


pivotal axis 


P 2 : 


dead point 


a : 


paper 
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b: paper-conveying path 
d: protrusion 
e : depression . 

Applicant: MITA INDUSTRIAL CO., LTD. 

Agent: Patent Attorney, Hideo FUJIMOTO 
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3a: UPPER CASING COMPONENT 

3b: LOWER CASING COMPONENT 

11: PAPER FEEDERS 

15: CATCH TRAY 

17: PAPER-REFEEDING UNIT 

18: REVERSING CONVEYING MEANS 

18c: PATH-INVERTING PORTION 
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19: RE FEEDING-PAPER CONVEYING MEANS 

22: INTERMEDIATE TRAY 

38: QUADRUPLE LINK MECHANISM 

40: POSITION-MAINTAINING MEANS 

a: PAPER 

b: PAPER-CONVEYING PATH 



15: CATCH TRAY 
17: PAPER-REFEEDING UNIT 
18: REVERSING CONVEYING MEANS 
18a, 18b: CONVEYING ELEMENTS OF 
REVERSING CONVEYING MEANS 
18c: PATH-INVERTING PORTION 
19: REFEEDING-PAPER CONVEYING MEANS 
19a, 19b: CONVEYING ELEMENTS OF 
REFEEDING-PAPER CONVEYING MEANS 
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22: INTERMEDIATE TRAY 
27: FIRST FRAME 
36: LINK MEMBER 
37: SECOND FRAME 
38: QUADRUPLE LINK 
MECHANISM 

40: POSITION-MAINTAINING 
MEANS 



d: PROTRUSION 
e: DEPRESSION 
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□ FADED TEXT OR DRAWING 
C^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



